A . which is equation (2) in the text except for the inclusion of K* i,t A in the error term (cf. equation (I-5c) . Thus, factor-augmenting technical change has no impact on the specification of the estimating equation for  , and the only implication is a warning about possible correlation between the error term and the regressor.
Appendix II: Data Transformations and the Frequency Response Scalars
Our estimation strategy is designed to emphasize long-run variation, and Section II uses spectral analysis to evaluate our approach and the choices of   and q. This appendix provides some analytic details underlying the results stated and used in Section II.
In analyzing the spectral properties of our estimator, it is convenient to write the LPF transformation (for a finite q), the logarithmic transformation, and the first-difference transformation as follows,
where i,t x represents the raw data series, either 
 
0,    as the product of the spectrum for an input series and a scalar that is nonnegative, real, and may be depend on ,   , or q,
is the spectrum for the raw series and the scalars are defined as follows, 
The two-sided summations are symmetric about zero and only differ by the minus sign in the exponential terms. Hence, the two sums in braces are nearly identical. (6)). For the latter terms, a further distinction is made between the term at h=0 and the remaining terms (h=1,q) that are symmetric about h=0. Equation (II-4) can be written as follows,
The first sum of exponential terms in equation (II-5) is evaluated based on Sargent (1987, p. 275) ,
The second sum of exponential terms in equation (II-5) is evaluated with the Euler relations,
The  scalar is based on the approximation in Granger (1964, p. 48, equation 3.7.6) , which states that the approximation will be accurate if the mean is much larger than the standard deviation of the input series (
The [ ]   scalar is based on the well-known formula for the first-difference transformation (Hamilton 1994, equation 6.4.8) .
The importance of the above analytical results is that the combined effects of the three transformations are captured by three scalars that multiply the spectrum of the raw series,
Equation ( 
, we estimate the following auxiliary equation, Table IV below.
The test statistics for the raw series are presented in panel A of Appendix (P / P ) , the test statistics are less than the (negative) critical at the 10% level. These results suggest that the relative price term is stationary, while the capital/output ratio is nonstationary.
As discussed in sub-section IV.A. , the LPF is not strictly valid when applied to nonstationary data, and we exploit the commutative property of the filters (equation (7d)). In this case, we take logs and first-difference the data before applying the LPF. As shown in panel B of Appendix Table IV , the unit root null hypothesis is rejected for all four model variables with or without a deterministic trend. Thus, it is appropriate to apply the LPF to the logarithmically differenced data.
Appendix Table IV is on the next page. material and non-material factors. Also, once changes in product demand are introduced, the price elasticity of demand for a factor of production is no longer equal to just  . Rather, per
Appendix
Hicks formula for the derived demand of a factor of production (see Chirinko and Mallick 2011, equations (10) or (11) for a recent statement of the Hicks formula), the price elasticity also depends on the capital income share and the own-demand elasticity.
A less important difference is that OR analyze 's  in terms of the capital/labor ratio, while we analyze the capital/output ratio.
Second, in a provocative paper, Jones (2005) formally relates industry and aggregate (global) production functions to the distribution of alternative production techniques (APT's) for combining capital and labor. His striking result is that the industry and aggregate production functions will be Cobb-Douglas in the long-run. This approach has the benefit of developing solid microfoundations for production functions but is sensitive to the assumed distribution of 
